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Claim Rejections 

Set of claims 1-14 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless — 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-7, 9-10 and 12-14 are rejected under 35 USC 102 (b) as being 
anticipated by Cabral, JR. et al. 

« 

Cabral, JR. et al. teach a method of forming a metal silicide 12 on a surface of a 
Si-containing material 10 (figs. 1A-1G and related texts) comprising the steps of: 

providing a structure comprising a metal-containing silicon alloy layer 12 (col 4, 
line 1 1 and 18) over a Si-containing material; 

subjecting said structure to a first anneal (figs, lb - Id and col 4, line 60, col 5, line 
5) which comprises a first thermal cycle which is performed at a first temperature (fig. lc 
and col 4 5 line 60) that enhances uni-directional diffusion of said metal into said Si- 
containing material thereby forming an amorphous metal-containing silicide 16 and a 
second thermal cycle which is performed at a second temperature (col 4, line 5) that 
converts the amorphous metal-containing silicide into a crystallized metal rich silicide 1 8 
that is substantially non-etchable (col 5, lines 9,21,35,50) as compared to the metal- 
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containing silicon alloy layer; removing any unreacted metal-containing silicon alloy 
layer from the structure; and 

subjecting said structure to a second anneal at a third temperature (col 5, lines 45- 
67) that converts said crystallized metal rich silicide into a metal silicide phase that is in 
its lowest resistance phase. 

■ 

Regarding claim 2, wherein said metal-containing silicon alloy layer 12 is formed 
by deposition of the alloy layer or by first depositing a refractory metal to form a metal 
layer and then doping the refractory metal layer with silicon (col 3, lines 60- 67). 

Regarding claim 3, further comprising forming an optional barrier layer 14 over 
said metal-containing silicon alloy layer prior to said first anneal, wherein said optional 
barrier layer is removed in said removing of the unreacted metal-containing silicon alloy 
layer 12 (figs. Id-le). 

Regarding claim 4, wherein said metal-containing silicon alloy layer 12 further 
comprises at least one additive selected from the group consisting of C, Al, Ge, Sc, Ti, V, 
Cr, Mn, Fe, Cu, Y 5 Zr 5 Nb, Mo, Ru, Rh, Pd, In, Sn, La, Hf, Ta, W, Re, Ir, Pt, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and mixtures thereof (col 4, lines 10 and 20). 

Regarding claim 5, wherein said metal-containing silicon alloy layer comprises 
less than about 30 atomic % Si (col 4, lines 10 and 20). 

Regarding claim 6, wherein said metal-containing silicon alloy comprises Ni, Co 
or alloys thereof (col 4, lines 10 and 20). 
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Regarding claim 7 5 wherein said first temperature (col 4, line 64) is less than said 
second temperature (col 5, line 15). 

Regarding claim 9, wherein said first thermal cycle is performed for a time 
period from about 30 seconds to about 120 seconds (col 4, lines 64). 

Regarding claim 10, wherein said second temperature is less than about 450°C 5 
yet greater than the first temperature (col 5, line 15). 

Regarding claim 12, wherein said second thermal cycle is performed for a time 
period from about 10 seconds to about 30 seconds, (col 5, line 16). 

Regarding claim 13, wherein said removing comprises a wet etch process in 
which a chemical etchant is employed (col 5,line 30-35). 

Regarding claim 14, wherein said third temperature is from about 700°to about 
900°C (col 5, line 62) and said second anneal is carried out for a time period from about 
300 seconds or less (col 5, line 16). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/711 ,365 Page 5 

Art Unit: 2818 

Claims 8 and 11 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Cabral, JR. et al. in view of the following remark. 

Regarding claim 8, Cabral, JR. et al. teaches the claimed invention as applied to 
claim 1 including first temperature is about 350°C- 450°C (col 4, line 64), but fails to 
teaches first temperature is less than about 350°C as cited in current claim. 

However, given the cumulative teaching of Cabral, JR. et al. It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices to determine 
the workable or optimal ranges for first temperature is less than about 350°C through 
routine experimentation and optimization to obtain optimal device performance. 

Regarding claim 11, Cabral, JR. et al. teaches the claimed invention as applied to 
claim 1 including second temperature is from about 400°to about 700°C (col 5, line 15), 
but fails to teaches second temperature is from about 350°to about 400°C as cited in 
current claim. 

However, given the cumulative teaching of Cabral, JR. et al. It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices to determine 
the workable or optimal ranges for second temperature is from about 350°to about 400°C 
through routine experimentation and optimization to obtain optimal device performance. 
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Set of claims 15- 25 

Claims 15-19, 22 and 23-25 are rejected under 35 USC 102 (b) as being 
anticipated by Cabral, JR. et al. 

Cabral, JR. et al. teaches a method of forming a cobalt disilicide 12 on a surface of 
a Si-containing material 10 comprising the steps of: 

providing a structure comprising a cobalt (Co) silicon alloy layer 12 over a Si- 
containing material; 

subjecting said structure to a first anneal (col 4, lines 60 and col 5, line 5)which 
comprises a first thermal cycle (col 4, line 60) which is performed at a first temperature 
that enhances uni-directional diffusion of Co into said Si-containing material thereby 
forming an amorphous Co silicide 16 and a second thermal cycle which is performed at a 
second temperature that converts the amorphous Co silicide into a crystallized Co rich 
silicide 18 that is substantially non-etchable (col 5, lines 9,21,35,50) as compared to the 
Co silicon alloy layer 

removing any non-reacted Co silicon alloy layer from the structure; and 

subjecting said structure to a second anneal at a third temperature (col 5, lines 45- 
67) that converts said crystallized Co rich silicide into Co disilicide. 

Regarding claims 16-19, these claims are rejected under the same rationale set 
forth above to claims 2-5. 
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Regarding claim 22, this claim is rejected under the same rationale set forth 
above to claim 10. 

Regarding claim 24, this claim is rejected under the same rationale set forth 
above to claim 1 3 

Regarding claim 25, this claim is rejected under the same rationale set forth 
above to claim 14. 

Claims 20- 21 and 23 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Cabral, JR. et ah in view of the following remark. 

Cabral, JR. et al. teaches the claimed invention as applied to claim 15 including 
first temperature is about 350°C- 450°C (col 4, line 64), but fails to teaches first 
temperature is less than about 350°C and from 270°C -352°C as cited in current claims. 

However, given the cumulative teaching of Cabral, JR. et al. It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices to determine 
the workable or optimal ranges for first temperature is less than about 350°C and from 
270°C -352°C through routine experimentation and optimization to obtain optimal device 
performance. 

Regarding claim 23, Cabral, JR. et al. teaches the claimed invention as applied to 
claim 15 including second temperature is from about 400°to about 700°C (col 5, line 15), 
but fails to teaches second temperature is from about 350°to about 400°C as cited in 
current claim. 
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■ 

However, given the cumulative teaching of Cabral, JR. et al. It would have been 
obvious to one of ordinary skill in the art of making semiconductor devices to determine 
the workable or optimal ranges for second temperature is from about 350°to about 400°C 
through routine experimentation and optimization to obtain optimal device performance. 

Response to Amendment and Argument 

Claims 1 and 15 have been amended, 
Claims 8 and 20 have been canceled. 
Claims 1-7,9-19 and 21-25 are remained. 

Set of claims 1-14 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if 
the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

Claims 1- 7, 9- 14 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Cabral, JR. et al. in view of the following remark. 

Cabral, JR. et al. teach a method of forming a metal silicide 12 on a surface of a 
Si-containing material 10 (figs. 1 A-1G and related texts) comprising the steps of: 
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providing a structure comprising a metal-containing silicon alloy layer 12 (col 4, 
line 1 1 and 18) over a Si-containing material; 

subjecting said structure to a first anneal (figs, lb - Id and col 4, line 60, col 5, line 
5) which comprises a first thermal cycle which is performed at a first temperature (fig. 1c 
and col 4, line 60) that enhances uni-directional diffusion of said metal into said Si- 
containing material thereby forming an amorphous metal-containing silicide 16 and a 
second thermal cycle which is performed at a second temperature (col 4, line 5) that 
converts the amorphous metal-containing silicide into a crystallized metal rich silicide 18 
that is substantially non-etchable (col 5, lines 9,21,35,50) as compared to the metal- 
containing silicon alloy layer; removing any unreacted metal-containing silicon alloy 
layer from the structure; and subjecting said structure to a second anneal at a third 
temperature (col 5, lines 45- 67) that converts said crystallized metal rich silicide into a 
metal silicide phase that is in its lowest resistance phase. 

Cabral, JR. et al. teach the first temperature of from about 350 C to about 450 C . 
Cabral, JR. et al does not teach a first temperature of less than about 350 C (fig. 1c and 
col 4, line 64) as cited in current claim 1 . 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the workable or optimal ranges for the first temperature of 
from about 350 C to about 450 C having a modified first temperature of less than about 
350 C through routine experimentation and optimization to obtain optimal device 
performance.In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 
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Regarding claim 2, wherein said metal-containing silicon alloy layer 12 is formed 
by deposition of the alloy layer or by first depositing a refractory metal to form a metal 
layer and then doping the refractory metal layer with silicon (col 3, lines 60- 67). 

Regarding claim 3, further comprising forming an optional barrier layer 14 over 
said metal-containing silicon alloy layer prior to said first anneal, wherein said optional 
barrier layer is removed in said removing of the unreacted metal-containing silicon alloy 
layer 12 (figs, ld-le). 

Regarding claim 4, wherein said metal-containing silicon alloy layer 12 further 
comprises at least one additive selected from the group consisting of C 5 Al, Ge, Sc, Ti, V, 
Cr, Mn, Fe, Cu, Y, Zr, Nb, Mo, Ru, Rh, Pd, In, Sn, La, Hf, Ta, W, Re, Ir, Pt, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu and mixtures thereof (col 4, lines 10 and 20). 

Regarding claim 5, wherein said metal-containing silicon alloy layer comprises 
less than about 30 atomic % Si (col 4, lines 10 and 20). 

Regarding claim 6, wherein said metal-containing silicon alloy comprises Ni, Co 
or alloys thereof (col 4, lines 10 and 20). 

Regarding claim 7, wherein said first temperature (col 4, line 64) is less than said 
second temperature (col 5, line 15). 

Regarding claim 9, wherein said first thermal cycle is performed for a time 
period from about 30 seconds to about 120 seconds (col 4, lines 64). 
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Regarding claim 10, wherein said second temperature is less than about 450°C, 
yet greater than the first temperature (col 5, line 15). 

Regarding claim 11, Cabral, JR. et al. teaches the claimed invention as applied to 
claim 1 including second temperature is from about 400° to about 700°C (col 5, line 15), 
but fails to teaches second temperature is from about 350°to about 400°C as cited in 
current claim. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the workable or optimal ranges for the second temperature 
is from about 400° to about 700°C having a modified second temperature is from about 
350°to about 400°C through routine experimentation and optimization to obtain optimal 
device performance.In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 12, wherein said second thermal cycle is performed for a time 
period from about 10 seconds to about 30 seconds, (col 5, line 16). 

Regarding claim 13, wherein said removing comprises a wet etch process in 
which a chemical etchant is employed (col 5,line 30-35). 

Regarding claim 14, wherein said third temperature is from about 700°to about 
900°C (col 5, line 62) and said second anneal is carried out for a time period from about 
300 seconds or less (col 5, line 16). 
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* 

Set of claims 15- 25 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if 
the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

■ 

Claims are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Cabral, JR. et al. in view of the following remark. 

Cabral, JR. et al. teaches a method of forming a cobalt disilicide 12 on a surface of 
a Si-containing material 10 comprising the steps of: 

providing a structure comprising a cobalt (Co) silicon alloy layer 12 over a Si- 
containing material; 

subjecting said structure to a first anneal (col 4, lines 60 and col 5 5 line 5)which 
comprises a first thermal cycle (col 4, line 60) which is performed at a first temperature 
that enhances uni-directional diffusion of Co into said Si-containing material thereby 
forming an amorphous Co silicide 16 and a second thermal cycle which is performed at a 
second temperature that converts the amorphous Co silicide into a crystallized Co rich 
silicide 18 that is substantially non-etchable (col 5 5 lines 9,21,35,50) as compared to the 
Co silicon alloy layer removing any non-reacted Co silicon alloy layer from the structure; 
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and subjecting said structure to a second anneal at a third temperature (col 5, lines 45-67) 
that converts said crystallized Co rich silicide into Co disilicide. 

Cabral, JR. et al. does not teach first temperature is about 350°C- 450°C (col 4, 
line 64), but does no teach first temperature is less then 350°C. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the workable or optimal ranges for the first temperature of 
from about 350 C to about 450 C having a modified first temperature of less than about 
350 C through routine experimentation and optimization to obtain optimal device 
performance.^ re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claims 16-19, these claims are rejected under the same rationale set 
forth above to claims 2- 5. 

Regarding claim 22, this claim is rejected under the same rationale set forth 
above to claim 10. 

Claims 21 and 23 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Cabral, JR. et al. in view of the following remark. 

Cabral, JR. et al. teaches the claimed invention as applied to claim 15 including 
first temperature is about 350°C- 450°C (col 4 5 line 64), but fails to teaches first 
temperature is from 270°C -352°C as cited in current claims. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the workable or optimal ranges for the first temperature of 



Application/Control Number: 10/71 1,365 Page 14 

Art Unit: 2818 

from about 350 C to about 450 C having a modified first temperature is from 270°C - 
352°C through routine experimentation and optimization to obtain optimal device 
performance.In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 23, Cabral, JR. et al. teaches the claimed invention as applied to 
claim 15 including second temperature is from about 400°to about 700°C (col 5, line 15), 
but fails to teaches second temperature is from about 350°to about 400°C as cited in 
current claim. 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to form the workable or optimal ranges for the first temperature of 
from about 350 C to about 450 C having a modified second temperature is from about 
400°to about 700°C through routine experimentation and optimization to obtain optimal 
device performance.In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 24, this claim is rejected under the same rationale set forth 
above to claim 1 3 

Regarding claim 25, this claim is rejected under the same rationale set forth 
above to claim 14. 

A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dung A. Le whose telephone number is (571) 272-1784. The 
examiner can normally be reached on Monday-Tuesday and Thursday 6:00am- 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, M.Smith can be reached on (571) 272-1907. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and (703) 872-9306 for After Final communications. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



DUNG A. LE 




Primary Examiner 
Art Unit 2818 



